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>@ WKHQ 7KH PHWKRGV XVHG LQ WKLQ ZDOOHG F\OLQGHUV FDQ DOVR EH XVHG LQ WKLFN ZDOOHG F\OLQGHUV XQGHU FHUWDLQ
FRQGLWLRQV
7KH DERYH DFKLHYHPHQWV DUH WKURXJK ILQLWH HOHPHQW PHWKRG $ QHZ PHWKRG FDOOHG ;)(0 SURSRVHG E\
%HO\WVFKNR>@LQLVJUDGXDOO\NQRZQWRUHVHDUFKHUVDQGIXUWKHUZRUNKDYHEHHQGRQH*HQHUDOL]HG+HDYLVLGH
IXQFWLRQZDV LQWURGXFHG E\0RHV >@ WR VLPXODWH WKH GLVSODFHPHQW ILHOG DZD\ IURP FUDFN WLS DQG DQ DFFXUDWH
PHWKRGWRVLPXODWHGLVFRQWLQXLW\SUREOHPVLQGHSHQGHQWRQWKHH[LVWLQJFUDFNVZDVGHYHORSHGLQWKHVDPH\HDU,Q
 WKH/HYHO 6HW0HWKRG /60ZDV LQWURGXFHG LQ;)(0V\VWHP E\6WRODUVNDHWF >@ ZLWK VLPXODWLQJ WKH
GLPHQVLRQDO FUDFN H[WHQVLRQSUREOHPV ,Q0RHVHWF >@ DQG*UDYRXLO HWF >@ VLPXODWH WKUHHGLPHQVLRQDO
QRQFRSODQDU FUDFN H[WHQVLRQ SUREOHPV XVLQJ /60 7KH IXQFWLRQ RI ;)(0 RQ WKH SODWIRUP RI $%$486 ZDV
UHDOL]HGILUVWO\XVLQJDPHWKRGSUHVHWWLQJYLUWXDOQRGHE\;LXMXQ)DQJHWFLQ7VLQJKXDXQLYHUVLW\=KRQJOLDQJ5X
HWF YDOLGDWHG WKH UHOLDELOLW\ DQG DFFXUDF\ RQ WKH HODVWLF FRQGLWLRQ DQG SURSRVHG DQ LPSURYHGPHWKRG RI;)(0
7LDQWDQJ<X FDOFXODWHG WKH VWUHVV LQWHQVLW\ IDFWRU RI GLPHQVLRQ DQG WKUHHGLPHQVLRQ FRQGLWLRQV 7KH;)(0ZDV




OLPLW ORDG DQDO\VLV LV SHUIRUPHG RQ WKH SODWIRUP RI$%$486 IRU&7 VSHFLPHQV EDVHG RQ;)(0 LQ WKLV SDSHU




7KH VLPXODWLRQV IRU &7 VSHFLPHQV RI 7$ DUH SHUIRUPHG XVHG E\ ;)(0 DQG )(0 LQ WKLV VHFWLRQ )RU WKH
PHWKRGRI;)(0WZRLPSRUWDQWSDUDPHWHUVLQIOXHQFLQJFUDFNH[WHQVLRQDUHREWDLQHGE\PDWHULDOSURSHUWLHVZKLFK
DUHPD[LPXPSULQFLSDOVWUHVVDQGıPD[DQG)UDFWXUHHQHUJ\G,QWKLVSDSHUUHOHYDQWSDUDPHWHUVXVHGDUHUHIHUUHGLQ
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2.2. Limit load results 
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WKH RWKHU LV WKH QHDUWLS DV\PSWRWLF IXQFWLRQV WKDW FDSWXUH WKH VLQJXODULW\ DURXQG WKH FUDFNWLS ILHOG 6R FUDFN
H[WHQVLRQLVQRWOLPLWWRWKHFHOOERUGHUVDOORZLQJWKHXQLWWKURXJKLQVLGH6WUHVVFRQWRXUVEDVHGRQ;)(0DQG)(0
DUHLQ)LJDQG
6WUHVV FRQWRXUEDVHGRQ WUDGLWLRQDO)(0 LV VKRZQ LQ)LJ )URP WKH ILJXUHV7KH FUDFN WLS  ILUVWO\ UHDFK WKH
PD[LPXPVWUHVVYDOXHWKHQWKHPD[LPXPVWUHVVDUHDRUWKHSODVWLFDUHDVH[WHQGRXWVLGHDVWKHORDGVLQFUHDVHZLWK
WKHJHRPHWU\RIWKHFRQWRXUDQGWKHPD[LPXPVWUHVVUHPDLQXQFKDQJHG





7KH DERYH DQDO\VLV VKRZ WKH GLIIHUHQFHV EHWZHHQ )(0 DQG ;)(0 DPRQJ ZKLFK ;)(0 FDQ WUDFN WKH
SURSDJDWLRQSDWK$QGLWQHHGQRWUHPHVKLQJZLWKDORWZRNDQGWLPHVDYHG
5HODWLRQVKLSEHWZHHQ&2'VDQGFUDFNH[WHQVLRQ
5.1. Experimental validation 
6(0LPDJHV IRU&7VSHFLPHQV LVVKRZQ LQ)LJ)RU WKH LQLWLDO OHQJWKEHLQJPP WKH&2'LVPP
ZKHQ WKH FUDFN H[WHQVLRQ LV PP )RU WKH LQLWLDO OHQJWK EHLQJ PP WKH&2' LV PPZKHQ WKH FUDFN
H[WHQVLRQLVPP
7KHFUDFNH[WHQVLRQLVPPDQGPPUHVSHFWLYHO\ZKHQWKH&2'LVPPWKURXJKDQH[SHULPHQW:H
VHW WZR LPSRUWDQW SDUDPHWHUV RI IUDFWXUH HQHUJ\ DQG WHQVLOH VWUHQJWK LQ ;)(0 DUH 1PP DQG 03D
UHVSHFWLYHO\DFFRUGLQJWRUHIHUHQFH>@ZKLFKFDQDJUHHZHOOZLWKWKHIUDFWXUHH[SHULPHQW$FFRUGLQJWRWKH;)(0












UHDVRQ WKDW WKHFUDFNH[WHQVLRQ DW LQLWLDWLRQ LVPRUHGLIILFXOW IRUPDWHULDOKDUGHQZRUNLQJ FRPSDUHG WR WKH VWDEOH
VWDJH
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>@ < OHL 3 -%XGGHQ /LPLW ORDG VROXWLRQV IRU SODWHVZLWK HPEHGGHG FUDFNV XQGHU FRPELQHG WHQVLRQ DQG EHQGLQJ ,QW - 3UHV9HV 3LS
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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